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UNITED  STATES  MARINE  CORPS 
Program  Manager,  Ground  Weapons 
Marine  Corps  Research,  Development  and  Acquisition  Command 
Quantico,  Virginia  22134-5080 

4421 

CBGF 

1  9  MAY  1989 

From:  Program  Manager,  Ground  Weapons 

To:  Distribution 

Subj :  INITIATION  OF  INTERNATIONAL  MATERIEL  EVALUATION  (IME)  OF  FOREIGN 

CANDIDATES  FOR  A  LIGHTWEIGHT  155MM  TOWED  HOWITZER  (LW155(T)) 

Enel:  (1)  Draft  USMC  Required  Operational  Capability  (ROC)  for 

the  Lightweight  155mm  Towed  Howitzer 

1.  The  Unites  States  Marine  Corps  has  identified  a  need  for  a  lightweight  155mm 
towed  howitzer  (LW155(T)).  A  draft  Required  Operational  Capability  (ROC)  has 
been  generated  by  Marine  Corps  Combat  Development  Center  (MCCDC),  Quantico 
Virginia  to  document  the  need.  The  major  characteristics  of  the  weapon  will 
be : 


a.  Ammunition,  Compatible  with  the  current  and  developing  family  of  155mm 
munitions  (U.S.  and  NATO),  full  caliber  matched  extended  range  and  non-extended 
range  projectiles. 


b.  Ground  Mobility.  Compatible  with  its  designated  primary  and  auxiliary 
mover,  the  U.S.  M-9000  series  5  ton  6X6  cargo  truck  and  MC-4000  rough  terrain 
forklift,  respectively. 


c.  Maximum  weight.  Not  to  exceed  9,000  lbs  (4,082  kg)  with  a  desired 
weight  of  8,000  lbs  (3,629  kg). 


d.  Dimensions.  The  overall  dimensions  will  not  exceed  the  following: 


Towed  position 

Length  -  485  inches 
Width  -  110  inches 
Height  -  114  inches 

Stowed  Position 

Length  -  296  inches 
Width  -  110  Inches 
Height  -  84  inches 


DTIC 


e.  Amphibious  Compatibility.  Weapon  must  be  compatible  with  all  U.S.  Naval 
amphibious  shipping  and  landing  craft. 


PgTMBXmON  STATEMENT  A 
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f.  Air  Transportability  (Internal).  The  weapon  must  be  transportable  in 
the  C-130,  C-141,  C-17,  and  C-5  aircraft,  and  must  be  fully  operational  on  off¬ 
load  . 


g.  Air  Transportability  (External).  The  weapon  must  be  externally 
transportable  by  the  CH-53E,  CH-53D,  and  MV-22  aircraft  on  a  high,  hot  day  (4,000 
feet  altitude/95  degrees  Fahrenheit. 

h.  Crew  size.  Must  require  no  more  than  seven  crewmen  to  emplace, 
displace,  and  operate  the  weapon. 

i.  Traverse  and  Elevation.  Must  be  capable  of  smooth  traverse  and 
elevation.  When  the  carriage  is  level,  the  howitzer  will  be  capable  of 
depressing  to  an  elevation  of  at  least  -75  mils.  When  fired  at  maximum 
elevations  the  weapon  should  not  require  a  recoil  pit.  Use  of  variable  recoil 
system  is  acceptable.  The  howitzer  shouM  have  a  traversing  capability  of  800 
mils  (400  mils  left  and  right  of  center)  without  shifting  trails. 

j.  Safety  Criteria.  Environmental  factors  induced  by  dynamic  blast  and 
overpressure  during  firing  shall  not  be  greater  than  three  pounds  per  square  inch 
(PSI)  within  crew  area,  nor  shall  they  create  an  unacceptable  level  of  crew 
discomfort  during  sustained  firing  or  degrade  position  and  equipment  and 
operat ion . 

k.  Ballistics.  The  weapon  must  be  ballistically  similar  to  the  M199 
cannon  currently  in  U.S.  inventory.  Additionally,  the  range  capability  must  be 
equal  to  or  greater  than  that  of  the  aforementioned  ordnance  utilizing  US/NATO 
ammunition.  Howitzer  maximum  range  will  be  as  follows: 

-Conventional,  unassisted  munition.. 24  kilometers. 

-Conventional,  rocket  assisted  munition.. 30  kilometers. 

l.  Weapon  must  meet  any  other  physical  or  performance  specifications  not 
contained  within  but  addressed  in  the  attached  Draft  ROC. 

2.  In  response  to  the  above  stated  need.  Program  Management  Office,  Ground 
Weapons,  Marine  Corps  Research,  Development,  and  Acquisition  Command  is 
initiating  a  Market  Investigation  to  identify  and  assess  the  potential  candidate 
equipments  which  will  satisfy  the  requirement.  Results  will  be  provided  to 
participants  upon  completion  of  the  evaluation. 

3.  Request  addressees  provide  to  MCRDAC  any  available  information  on  the 
potential  candidates  for  use  in  conducting  the  evaluation.  Responses  should  be 
received  by  this  office  by  1  Oct  89  for  full  consideration. 

4.  Point  of  cont.ict  at  this  command,  is  Major  Steve  C.  Ward,  CBGF ,  AUTOVON  2  78- 
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CANDIDATES  FOR  A  LIGHTWEIGHT  155MM  TOWED  HOWITZER  (LW155(T)) 


2092  or  Commercial  (703)  640-2092.  Replies  via  facsimile  may  be  sent  to  AUTOVON 
278-2314  or  Commercial  (703)  640-2314. 


i'-  Jt/  - 


J.  P.  RiGOULOT 


DISTRIBUTION: 

Deputy  Director,  Defense  Research  and  Engineering  (Test  and  Evaluation), 
Pentagon  Rm  3D1084,  Washington,  DC  20301-3110 
Deputy  Under  Secretary  of  Defense  RE/IP-T,  Director,  NATO  Affairs,  Pentagon 
Rm  3D161,  Washington,  DC  20310-0103 

Administrator,  Defense  Technical  Information  Center,  ATTN:  DDA,  Cameron 
Station,  Alexandria,  VA  22314 
HQDA  (SARD-IN)  Room  3E422  Pentagon,  Washington,  D.C.  20310 

Cdr,  Operational  Test  and  Evaluation  Agency,  ATTN:  CSTE-CSN-E,  5600  Columbia 
Pike,  Falls  Church,  VA  22041-5115 

Cdr,  U.S.  Army  Materiel  Command,  ATTN:  AMCDE-A  5001  Eisenhower  Avenue, 
Alexandria,  VA  22333-0001 

Cdr,  U.S.  Army  Training  and  Doctrine  Command,  ATTN:  ATCD-T/ATCD 
Fort  Monroe,  VA  23651-5000 

Cdr,  U.S.  Army  Logistics  Evaluation  Agency,  ATTN:  DALO-LEI,  New  Cumberland 
Army  Depot,  New  Cumberland,  PA 

Cdr.,  U.S.  Army  Research,  Development  &  Standardization  Group  -  Australia, 
ATTN:  AMXSN-AU,  c/o  American  Embassy,  APO  San  Francisco  96404 
Cdr,  U.S.  Army  Research,  Development  &  Standardization  Group  -  Canada,  ATTN: 

AMXSN-CA,  National  Defence  Headquarters,  Ottawa,  Ontario,  CANADA  KIA  0K2 
Cdr,  U.S.  Army  Research,  Development  &  Standardization  Group  -  Germany,  ATTN: 

AMXSN-GE,  c/o  American  Embassy,  PO  Box  165,  APO  New  York  09080 
Cdr,  U.S.  Army  Materiel  Command  Representative  -  France,  Office  of  Defense 
Cooperation,  APO  New  York  09777 

Office  of  Defense  Cooperation  (ODC)  (Belgium),  Bellux,  APO  New  York  09667 

Office  of  Defense  Cooperation  (ODC)  (Denmark),  APO  New  York  09170 

Office  of  Defense  Cooperation  (ODC)  (France),  APO  New  York  09777 

Joint  U.S.  Military  Aid  Group  (JUSMAG)  (Greece),  APO  New  York  09223 
Office  of  Defense  Cooperation  (ODC)  (Italy),  APO  New  York  09794 

Office  of  Defense  Cooperation  (ODC)  (Netherlands),  APO  New  York  09159 

Office  of  Defense  Cooperation  (ODC)  (Norway),  APO  New  York  09085 

Military  Assistance  Advisory  Group  (Portugal),  APO  New  York  09678-0001 
Joint  U.S.  Military  Assistance  Advisory  Group  (JUSMAAG)  (Spain),  APO  New  York 
09285 

U.S.  Mutual  Defense  Assistance  Office  (Japan),  APO  San  Francisco  96503 
Joint  U.S.  Military  Assistance  Group  (JUSMAG)  (Korea),  APO  San  Francisco 
96301 

U.S.  DAO  American  Embassy,  Special  Assistant  to  the  Defense  Attache,  APO  New 
York  09672 

U.S.  DAO  Stockholm,  Pouch  Room,  Department  of  State  (Sweden),  Washington,  DC 
20520  fit- 
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Availability  Codes 

I  Avail  and  I  or 
Special 


U.S.  DAO  Bern,  Pouch  Room,  Department  of  State  (Switzerland),  Washington,  DC 
20520 

U.S  Member  Army  Board,  U.S.  Delegation  MAS  (Army),  APO  New  York  09667 
Armament  Attache  -  Army,  Embassy  of  France,  ATTN:  Brigadier  General  A. 
Cremiewy,  4101  Reservoir  Road,  Washington,  DC  20007 
First  Secretary  (Land  Systems),  Defence  Supply  Office,  British  Embassy,  3100 
Massachusetts  Avenue  NW,  Washington,  DC  20008 
Defense  and  Engineering  Attached,  Swiss  Embassy,  ATTN:  Mr.  Heinz  Blaser,  2900 
Cathedral  Avenue,  N.W. . ,  Washington,  DC  20008 
Counselor  Commercial,  Canadian  Embassy,  ATTN:  Mr.  Robert  W.  Craig,  2450 
Massachusetts  Avenue,  N.W. ,  Washington,  DC  20008-2881 
Defense  and  Armed  Forces  Attache,  Embassy  of  Israel,  ATTN:  COL  Aviran,  3514 
International  Drive,  N.W. ,  Washington,  DC  20008 
Assistant  Defense  and  Military  Attache,  Embassy  of  Austria,  ATTN:  Colonel  N. 

Hoacher,  2343  Massachusetts  Avenue,  N.W. ,  Washington,  DC  20008 
Counselor  for  Commercial  Affairs,  Royal  Norwegian  Embassy,  ATTN:  Lieutenant 
General  Bj orge-Hansen  (Retired),  2720  34th  Street,  N.W. ,  Washington,  DC 
20008 

Commercial  Attache,  Defense  Procurement  Cooperation,  Royal  Danish  Embassy, 
ATTN:  Mr.  Erik  Ovesen,  Counsellor,  3200  Whitehaven  Street,  N.W. , 

Washington,  DC  20008-3683 

Embassy  of  Republic  of  Korea,  ATTN:  Colonel  Ik-Nam  Hwang,  Logistics  Service 
Attache,  2320  Massachusetts  Avenue,  Washington,  DC  20008 
Counsellor  (Defence  Supply),  Embassy  of  Australia,  1610  Massachusetts  Avenue, 
Washington,  DC  20036-2273 

Major  General  Yoshio  Ishikawa,  Embassy  of  Japan,  ATTN:  Office  of  the  Defense 
Attache,  2520  Massachusetts  Avenue  N.W. ,  Washington,  DC  20008 
Embassy  of  Japan,  Defense  Section,  ATTN:  Colonel  Masakatsu  Shigemura,  2520 
Massachusetts  Avenue  N.W. ,  Washington,  DC  20008 
Government  of  Singapore,  U.S.  Defense  Attache  Office  American  Embassy, 
Singapore  F.P.O.  San  Francisco,  CA  96699-0001 
Defense  and  Military  Attache,  Embassy  of  New  Zealand,  ATTN:  Brigadier  A. 

Hamilton,  37  Observatory  Circle,  N.W. ,  Washington,  DC  20008 
Military  Attache,  Embassy  of  Italy,  ATTN:  Gen  Lenso,  2110  Leroy  Place,  N.W., 
Washington,  DC  20003-1897 

Canadian  Forces  Liaison  Officer  to  TECOM,  U.S.  Army  Test  and  Evaluation 
Command,  ATTN:  AMSTE-CL,  Aberdeen  Proving  Ground,  MD  21005-5055 
German  Liaison  Officer  to  TECOM,  U.S.  Army  Test  and  Evaluation  Command,  ATTN: 

AMSTE-GL,  Aberdeen  Proving  Ground,  MD  21005-5055 
Canadian  Forces  Liaison  Officer  to  AMC,  ATTN:  CLO,  U.S.  Army  Materiel 
Command,  5001  Eisenhower  Ave.,  Alexandria,  VA  2233-0001 
British  Liaison  Officer  to  AMC,  ATTN:  BLO,  U.S.  Army  Materiel  Command,  5001 
Eisenhower  Ave.,  Alexandria,  VA  22333-0001 
German  Liaison  Officer  to  AMC,  ATTN:  GELO,  U.S.  Army  Materiel  Command,  5001 
Eisenhower  Ave.,  Alexandria,  VA  22333-0001 
Cdr,  U.S.  Army  Armament  Research  Development  and  Engineering  Center,  ATTN: 

SMCAR-,  Picatinny  Arsenal,  NJ  07806-5000 
Cdr,  U.S.  Army  Armament,  Munitions  and  Chemical  Command,  ATTN:  AMSMC- ,  Rock 
Island,  IL  61299-6000 

Dir,  U.S.  Army  Ballistics  Research  Laboratory,  ATTN:  SLCBR-,  Aberdeen  Proving 
Ground,  MD  21005-5066 

Cdr,  U.S.  Army  Belvol"-  Research  Development  and  Engineering  Center,  ATTN. 
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STRBE-,  Fort  Belvoir,  VA  22060-5166 

Cdr,  U.S.  Army  Chemical  Research  Development  and  Engineering  Center,  ATTN: 

SMCCR-,  Aberdeen  Proving  Ground,  MD  21010-5423 
Cdr,  U.S.  Army  Dept  Systems  Command,  ATTN:  AMSDS-SMI,  Chambersburg ,  PA  17201 
Dir,  AMC  Field  Safety  Activity,  ATTN:  AMXOS-ES,  Charlestown,  IN  47111 
Cdr,  U.S.  Army  Foreign  Science  and  Technology  Center,  ATTN:  AIFPAB/AIFIMB-2 , 
200  Seventh  Avenue,  Charlottesville,  VA  22901-5396 
Dir,  U.S.  Army  Human  Engineering  Laboratory,  ATTN:  SLCHE-SS,  Aberdeen  Proving 
Ground,  MD  21005 

Cdr,  U.S.  Army  human  Engineering  Laboratory,  ATTN:  SLCHE-FO  (Lee  Wascher), 

220  Seventh  Avenue,  Charlottesville,  VA  22901-5396 
Cdr,  U.S.  Army  Laboratory  Command,  ATTN:  AMSLC-,  Adelphi,  MD  20783-1145 
Cdr,  U.S.  Array  AMC  Materiel  Readiness  Support  Activity,  ATTN;  AMXMD-E,  Blue 
Grass  Army  Depot,  Lexington,  KY  40511 
Dir,  U.S.  Army  Materiel  Systems  Analysis  Activity,  ATTN:  AMXSY-,  Aberdeen 
Proving  Ground,  MD  21005-5071 

Cdr,  U.S.  Army  Military  Traffic  Management  Command,  Transportation  Engineering 
Agency,  ATTN:  MTT-TR,  P.O.  Box  6276,  Newport  News,  VA  23606-0276 
Cdr,  U.S.  Army  Missile  Command,  ATTN:  AMSMI-,  Redstone  Arsenal,  AL  34898- 
0276 

Cdr,  U.S.  Army  Natick  Research  Development  and  Engineering  Center,  ATTN: 
STRNC-,  Natick,  MA  01760-5000 

Cdr,  U.S.  Army  Science  and  Technical  Information  Team  -  Europe,  ATTN;  AM3CMI- 
E,  APO  New  York  09079-4734 

Cdr,  U.  S.  Array  Science  and  Technology  Center,  -  Far  East  Office,  ATTN; 

AMXMI-J  (MSG  Endicott),  APO  San  Francisco  96328 
Cdr,  U.S.  Army  Tank-Automotive  Command,  ATTN:  AMSTA-,  Warren,  MI  48090-5000 
Cdr,  U.S.  Army  Teat  and  Evaluation  Command,  ATTN;  AMSTE-,  Aberdeen  Proving 
Ground,  MD  21005-5055 

Cdr,  U.S.  Army  Troop  Support  Command,  ATTN:  AMSTR-,  St.  Louis,  MO  63120-1798 
PEO,  Close  Combat  Vehicles,  ATTN:  AMCPEO-CCV,  U.S.  Army  Tank-Automotive 
Command,  Warren,  MI  48397-5000 

PEO,  Combat  Support,  ATTN:  AMCPEO-CS,  U.S.  Army  Tank- Automotive  Command,  MI 
48397-5000 

PEO,  Engineer  Programs,  ATTN:  AMCPEO-CECG,  20  Massachusetts  Avenue,  N.W. , 
Washington,  DC  20314-1000 

PEO,  Fire  Support,  ATTN:  AMCPEO-FS,  U.S.  Army  Missile  Command,  Redstone 
Arsenal,  AL  35898-5000 

PEO  Forward  Area  Air  Defense,  ATTN:  AMCPEO-FA,  U.S.  Army  Missile  Command, 
Redstone  Arsenal,  AL  35898-5000 

PEO,  High/Mediura  Air  Defense,  ATTN;  AMCPEO-HI,  U.S.  Array  Missile  Command, 
Redstone  Arsenal,  AL  35898-5000 

PEO,  Management  Information  Systems,  ATTN;  AS-PEM,  U.S.  Army  Information 
Systems,  Engineering  Command,  Stop  C-8,  Building  1465,  Fort  Belvoir,  VA 
22060-5456 

PEO,  Standard  Army  Management  Information  Systems,  ATTN:  AS-PES,  Stop  C-3, 
Fort  Belvoir,  VA  22060-5456 

PEO,  Strategic  Defense,  ATTN:  DASD-ZA,  U.S.  Army  Strategic  Defense  Command, 
P.O.  Box  15280,  Arlington,  VA  22215-0150 
PEO,  Troop  support,  ATTN:  AMCPEO-TRP,  U.S.  Army  Troop  Support  Command,  4300 
Goodfellow  Blvd. ,  St.  Louis,  MO  63120-1798 
PM,  Nuclear  Munitions,  ATTN:  AMCPM-NUCS,  Picatinny  Arsenal,  NJ  07806-5000 
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PM,  Training  Devices  (TRADE),  ATTN;  AMCPM-TND,  Naval  Training  Center, 

Orlando,  FL  32813 

PM,  Armor  Training  Devices  (ARD),  ATTN:  AMCPM-ARD,  Naval  Training  Center, 
Orlando,  FL  32813 

PM,  Ground  Forces  Training  Devices  (Provisional),  ATTN:  AMCPM-GFD,  Naval 
Training  Center,  Orlando,  FL  32813 

PM,  Ammunition  Logistics  (AMMOLOG),  U.S.  Army  Armament  Research  Development 
and  Engineering  Center,  ATTN:  AMCPM-AL,  Picatinny  Arsenal,  NJ  07806-5000 
PM,  Binary  Munitions  (Provisional),  U.s.  Army  Chemical  Research  Development 
and  Engineering  Center,  ATTN:  AMCCM-C,  Aberdeen  Proving  Ground,  MD  21005- 
5055 

PM,  Boresight  Devices  (Provisional),  U.S.  Army  Armament,  Munitions  and 
Chemical  Command,  ATTN:  AMCDE-SG,  Rock  Island,  Illinois  61299-6000 
PM,  Cannon  Artillery  Weapons  System/JPM  Guided  Projectiles  (CAWS),  U.S.  Army 
Armament  Research  Development  and  Engineering  Center,  ATTN:  AMCPM-CAWS, 
Picatinny  Arsenal,  NJ  07806-5000 

PM,  Division  Air  Defense  (DIVAD)  Gun,  U.S.  Army  Armament  Research  Development 
and  Engineering  Center,  ATTN:  AMCPM-ADG,  Picatinny  Arsenal,  NJ  07806-5000 
PM  ,  Fuzes  (Provisional),  U.S.  Army  Armament  Research  Development  and 
Engineering  Center,  Picatinny  Arsenal,  NJ  07806-5000 
PM,  Mines,  Countermine,  Demolitions,  U.S.  Army  Armament  Research  Development 
and  Engineering  Center,  ATTN:  AMCDE-SM,  Picatinny  Arsenal,  NJ  07806-5000 
PM,  Mortar  Systems,  U.S.  Army  Armament  Research  Development  and  Engineering 
Center,  ATTN:  AMCDE-SG,  Picatinny  Arsenal,  NJ  07806-5000 
PM,  Smoke/Obscurants,  ATTN:  AMCPM-SMK,  Aberdeen  Proving  Ground,  MD  21005 
PM,  Army  Helicopter  Improvement  Program  (AHIP) ,  U.S.  Army  Aviation  Systems 
Command,  ATTN:  AMCPM-ASH,  4300  Goodfellow  Boulevard,  St.  Louis,  MO  63120- 
1798 

PM,  Black  Hawk,  U.s.  Army  Aviation  Systems  Command,  ATTN:  AMCPM-BH,  4300 
Goodfellow  Boulevard,  St.  Louis,  MO  63120-1798 
PM,  CH-47  Modernization  Program,  U.S.  Army  Aviation  Systems  Command,  ATTN: 

AMCPM-CH47M,  4300  Goodfellow  Boulevard,  St.  Louis,  MO  63120-1798 
PM,  Light  Helicopter  Family  (LHX)  (Provisional),  U.S.  Army  Aviation  Systems 
Command,  4300  Goodfellow  Boulevard,  St.  Louis,  MO  63120-1798 
PM,  Special  Electronic  Mission  Aircraft  (SEMA),  U.S.  Army  Aviation  Systems 
Command,  ATTN:  AMCPM-AE,  4300  Goodfellow  Boulevard,  St.  Louis,  MO  63120- 
1798 

PM,  Field  Artillery  Tactical  Data  Systems  (FATDS),  U.S.  Army  Communications- 
Electronics  Command,  ATTN:  AMCPM-TF,  For  Monmouth,  NJ  07703-5000 
PM,  REMBASS  (Provisional),  ATTN;  AMCPM-FF,  Fort  Monmouth,  NJ  07703-5000 
PM,  Mobile  Subscriber  Equipment,  U.S.  Army  Communicat ions-Electronics  Command, 
ATTN:  J  AMCPM-MSE,  Fort  Monmouth,  NJ  07703-5000 
PM,  Air  Defense/Theater  Missile  Defense  (Provisional),  U.S.  Army  Missile 
Command,  ATTN:  AMCDE-SD,  Redstone  Arsenal,  AL  35898 
PM,  Army  Tactical  Missile  System,  U.S.  Army  Missile  Command,  ATTN:  AMCDE-SM, 
Redstone  Arsenal,  A1  35898 

PM,  Chaparral/FAAR,  U.S.  Army  Missile  Command,  ATTN:  AMCPM-CF,  Redstone 
Arsenal,  AL  35898 

PM,  Hellf ire/Ground  Laser  Designators  (HELLFIRE/GLLD) ,  U.S.  Army  Missile 
Command,  ATTN:  AMCPM-HD,  Redstone  Arsenal,  AL  35898 
PM,  Joint  Anti-Tactical  Missile  System  (Provisional),  U.S.  Army  Missile 
Command,  ATTN:  AMCPM-ATM,  Redstone  Arsenal,  AL  35898 
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PM,  Joint  Tactical  Missile  System  (JTACMS)  (Provisional),  U.S.  Army  Missile 
Command,  ATTN;  AMCPM-JM,  Redstone  Arsenal,  AL  35898 
PM,  Modular  Integrated  Communication  and  Navigation  system,  ATTN:  AMCDE-SBR, 
Fort  Monmouth,  NJ  07703-5000 

PM,  Multiple  Launch  Rocket  System  (MLRS),  U.S.  Array  Missile  Command,  ATTN: 

AMCPM-RS,  Redstone  Arsenal,  AL  35898 
PM,  TOW,  U.S.  Army  Missile  Command,  ATTN;  AMCPM-TO,  Redstone  Arsenal,  AL 
35898 

PM,  Anti-Armor  Support  Platform/Armored  Gun  System  (Provisional),  U.S.  Army 
Tank-Automotive  Command,  ATTN:  AMCDE-SG,  Warren,  MI  48090 
PM,  Bradley  Fighting  Vehicle  Systems  (BFVS),  U.S.  Array  Tank-Automotive 
Command,  ATTN:  AMCPM-FVS,  Warren,  MI  48090 
PM,  Combat  Vehicles  (Provisional),  U.S.  Array  Tank-Automot ive  Command,  ATTN: 
AMCDE-SG,  Warren,  MI  48090 

PM,  Commercial  Construction  Equipment  and  Selected  Material  Handling  Equipment 
(CCS/SMHE),  U.S.  Army  Tank-Automot ive  Command,  ATTN:  AMCPM-CE,  Warren,  MI 
48090 

PM,  Light  Armored  Vehicles  (LAV),  U.s.  Army  Tank-Automot ive  Command,  ATTN; 
AMCPM-LAV,  Warren,  MI  48090 

PM,  Mobile  Protected  Gun  (MPG)  (Provisional),  U.s.  Army  Tank-Automotive 
Command,  ATTN:  AMCPM-PG,  Warren,  MI  48090 
PM,  Tactical  Vehicles  (Provisional),  U.S.  Army  Tank-Automotive  Command,  ATTN: 
AMCPM-TV,  Warren,  MI  48090 

PM,  Heavy  Tactical  Vehicles  (Provisional),  U.s.  Army  Tank-Automot ive  Command, 
ATTN:  AMCPM-TVH,  Warren,  MI  48090 

PM,  Medium  Tactical  Vehicles  (Provisional),  U.S.  Army  Tank-Automotive  Command, 
ATTN:  AMCPM-TVM,  Warren,  MI  48090 

PM,  Light  Tactical  Vehicles  (Provisional),  U.S.  Army  Tank-Automot ive  Command, 
ATTN:  AMCPM-TVL,  Warren,  MI  48090 

PM,  Tank  Systems  (Provisional),  U.S.  Array  Tank-Automotive  Command,  ATTN; 
AMCPM-,  Warren,  MI  48090 

PM,  Ml  Abrams  Tank  System,  U.S.  Army  Tank-Automotive  Command,  ATTN:  AMCPM- 
GCM,  Warren,  MI  48090 

PM,  MlEl  Abrams  Tank  (Provisional),  U.S.  Army  Tank-Automot ive  Command,  ATTN: 
AMCPM-GCM,  Warren,  MI  48090 

PM,  Tank  Main  Armament  Systems  (TMAS),  ATTN:  AMCPM-TMA,  Picatinny  Arsenal,  NJ 
07806-5000 

PM,  Amphibians  and  Watercraft,  U.S.  Army  Troop  Support  Command,  ATTN:  AMCPM- 
AWC,  4300  Goodfellow  Boulevard,  St.  Louis,  MO  63120-1798 
Cdr,  U.S.  Army  Cold  Regions  Test  Center,  ATTN:  STECR-,  APO  Seattle  98733 
Cdr,  U.S.  Army  Combat  Systems  Test  Activity,  ATTN:  STECS-,  Aberdeen  Proving 
Ground,  MD  21005-5059 

Cdr,  U.S.  Army  Dugway  Proving  Ground,  ATTN:  STEDP-,  Dugway,  UT  84022-5202 
Cdr,  U.S.  Army  Jefferson  Proving  Ground,  ATTN:  STEJP-,  Madison,  IN  47250- 
5100 

Cdr,  U.S.  Array  Tropic  Test  Center,  ATTN;  STETC-,  APO  Miami,  FL  34004 
Cdr,  U.S.  Army  White  Sands  Missile  Range,  ATTN:  STEWS-,  White  Sands  Missile 
Range,  NM  88002-5031 

Cdr,  U.S.  Army  Yuma  Proving  Ground,  ATTN;  STEYP-,  Yuma  AZ  85364-9102 
Comdt,  U.S.  Army  Air  Defense  Artillery  School,  ATTN:  ATSA- ,  Fort  Bliss,  TX 
79916 

Pres,  U.S.  Army  TEXCOM  Air  Defense  Artillery  Board,  ATTN:  ATCT-AD,  Fort 
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Bliss,  TX  79916-5400 

Cdr,  U.S.  Array  Arraor  Center  and  Fort  Knox,  ATTN:  ATZK- ,  Fort  Knox,  KY  40121 
Pres,  U.S.  Array  TEXCOM  Arraor  and  Engineer  Board,  ATTN:  ATCT-AE,  Fort  Knox,  KY 
40120 

Coradt,  U.S.  Array  Chemical  School,  ATTN:  ATZN,  Fort  McClellan,  AL  36205 
Cdr,  U.S.  Array  Combined  Arms  Center  LO(AK),  ATTN:  ATZL-CAA-L,  Fort 
Richardson,  AK  99505 

Cdr,  U.S.  Army  Combined  Arms  Center,  ATTN:  ATZL,  Fort  Leavenworth,  KS  66027 
Coradt,  U.S.  Army  Engineer  School,  ATTN:  ATZA,  Fort  Belvoir,  VA  22060 
Coradt,  U.S.  Array  Field  Artillery  School,  ATTN:  ATSF,  Fort  Sill,  OK  73503- 
5600 

Cdr,  U.S.  Army  Infantry  Center  and  School,  ATTN:  ATSH,  Fort  Banning,  GA 
31905 

Pres,  U.S.  Army  TEXCOM  Infantry  Board  ATTN:  ATCT-IN,  Fort  Benning,  GA  31905 
Cdr,  U.S.  Army  Intelligence  Center  and  School,  ATTN:  ATSI,  Fort  Huachuca,  AZ 
85613 

Cdr,  U.S.  Army  JFK  Special  Warfare  Center,  ATTN:  ATSU-CD,  Fort  Bragg,  NC 
28307 

Cdr,  U.S.  Army  Logistics  Center,  ATTN;  ATCL-MS,  Fort  Lee,  VA  23801 
Cdr,  U.S.  Array  Missile  and  Munitions  Center  and  School,  ATTN:  ATSK,  Redstone 
Arsenal,  AL  35897-5060 

Cdr,  U.S.  Army  Ordnance  Center  and  School,  ATTN:  ATSL,  Aberdeen  Proving 
Ground,  MD  21005-5201 

Cdr,  U.S.  Army  Training  Support  Center,  ATTN;  ATSC,  Fort  Eustis,  VA  23504 
Coradt,  U.S.  Army  Transportation  School,  ATTN:  ATSP,  Fort  Eustis,  VA  23604 
Cdr,  U.S.  Army  Test  and  Experimentation  Command,  ATTN:  ATCT-MA,  Fort  Hood,  TX 
76544 

Cdr,  U.S.  Army  TEXCOM  Experimentation  Center,  ATTN:  ATCT-TE,  Fort  Ord,  CA 
Pres,  U.S.  Army  TEXCOM  Aviation  Board,  ATTN;  ATCT-AV,  Fort  Rucker,  AL  36362 
Pres,  U.S.  Army  TEXCOM  Field  Artillery  Board,  ATTN:  ATCT-FA,  Fort  Sill,  OK 
73503-6100 

Pres,  U.S.  Army  TEXCOM  Airborne  and  Special  Operation  Test  Board,  ATTN:  ATCT- 
AB,  Fort  Bragg,  NC  28307 
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DRAFT  REQUIRED  OPERATIONAL  CAPABILITY  (ROC) 

FOR  THE 


LIGHTWEIGHT  155MM  TOWED  HOWITZER 


1 .  Statement  of  the  Requirement.  The  Marine  Corps  has  a 
requirement  for  a  lightweight  155mm  towed  howitzer.  The  howitzer 
will  be  less  manpower  intensive,  more  mobile,  and  more  air- 
transportable  than  the  M-198  155mm  towed  howitzer.  The 
Lightweight  155mm  Towed  Howitzer  will  provide  added  mobility  and 
decrease  the  load  of  helicopters  and  amphibious  shipping  during 
ship-to-shore  movement  and  subsequent  operations  ashore.  The 
weapon  will  be  used  by  the  Marine  Corps  artillery  regiments  in 
both  direct  support  and  general  support  artillery  battalions. 

a.  The  lethality,  range,  and  variety  of  ammunition 
associated  with  155mm  systems  are  required  for  successful 
engagement  of  modern  threat  forces.  In  addition,  there  is  a 
large  existing  stockpile  of  I55mm  rounds,  as  well  as  developments 
for  future  155mm  round  capabilities. 

b.  Mission  area.  This  weapon  falls  under  Mission  Area  24, 
Fire  Support  (USDR&E  mission  area  212). 

c.  Supporting  documents.  The  MMROP  (Key  Ground-Related 
Objectives),  the  Marine  Corps  Proposed  ROC  for  a  Lightweight 
Artillery  Weapons  System  dated  31  January  1981,  and  the  US  Airmy 
Operational  and  Organizational  Plan  for  an  Advanced  Lightweight 
155mm  Towed  Cannon  System  dated  14  July  1988,  describe  the 
desirability  of  a  Lightweight  155mm  Towed  Howitzer  to  provide  the 
lethality  and  range  necessary  for  fire  support  against  threat 
forces . 


d.  Required  IOC 

(1)  The  M-lOlAl  105mm  towed  howitzer  will  continue  to  be 
used  in  the  FMF  in  conjuction  with  the  M-198,  at  the  option  of 
the  GCE  commander,  to  provide  highly  mobile  direct  support 
artillery  to  infantry  units  through  the  year  1995.  Although  the 
M-lOlAl  does  not  have  the  lethality  and  range  required  in  the 
MMROP  (Key  Ground-Related  Objectives),  it  does  provide  the 
mobility  required  by  highly  maneuverable  ground  forces. 

(2)  The  M-198,  which  reached  IOC  in  1982,  will  be 
nearing  the  end  of  its  life  cycle  in  the  year  2002.  The 
Lightweight  155mm  Towed  Howitzer  is  the  replacement  for  the  M- 
198. 
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(3)  The  required  Initial  Operational  Capability  (IOC) 
for  the  Lightweight  155mm  howitzer  will  be  1997.  Fielding  will 
be  completed  by  2002. 

2 .  Threat  and  Operational  Deficiency 

a.  Threat  systems.  The  FMF's  must  be  prepared  to  fight 
worldwide  in  low,  mid,  and  high  Intensity  conflicts.  Potential 
enemy  threats  confronting  USMC  forces  is  contained,  inter  alia, 
in  the  Marine  Corps  Long  Range  Plan  and  Marine  Corps  Mid-range 
Objective  Plan.  Soviet/Warsaw  Pact  forces,  Soviet  client  states, 
and  liberation  movements  (especially  fanatical  ones)  remain  the 
most  serious  threat  to  U.S.  forces  in  the  foreseeable  future. 
Threat  tactics  can  range  from  terrorist  acts,  to  small  guerrilla 
operations,  and  to  the  massing  of  conventional  medium  to  heavy 
armored  forces  to  defeat  an  opponent,  or  even  the  use  of  area 
weapons  of  mass  destruction — nuclear  and  chemical. 

(1)  Lucrative  targets  for  indirect  fire  weapons  will 
extend  from  small  pockets  of  guerrilla  resistance  to  dispersed  or 
concentrated  target  arrays  of  light,  motorized,  and  armored 
forces  accompanied  by  mortars,  artillery,  air  defense  systems, 
engineer  vehicles,  command  post  vehicles,  electronic  warfare 
systems,  and  reconnaissance,  surveillance,  and  target  acquisition 
assets. 


(2)  Threat  to  the  advanced  Lightweight  155mm  Towed 
Howitzer  system  will  Include  rotary  wing  and  high  performance 
aircraft  attacks,  and  counterbattery  fire  from  light  to  heavy 
tube,  rocket,  and  missile  artillery,  supported  by  sophisticated 
reconnaissance,  surveillance,  and  target  acquisition  assets. 

Dual  purpose  improved  conventional  munitions  and  high  explosive 
will  be  the  primary  Soviet  artillery  munitions  for  the  near 
future;  however,  guided  projectiles  and  terminal  homing  munitions 
are  probably  being  developed  for  counterbattery  fire.  Personnel 
and  supporting  systems  and  equipment  are  much  more  vulnerable 
than  the  weapon,  expeclally  when  chemical  agents  and  nuclear 
weapon  effects  are  considered.  For  example,  all  electrical 
systems  will  be  susceptible  to  both  nuclear  and  non-nuclear 
electro-magnetic  pulses,  and  optical  systems  will  be  vulnerable 
to  directed  energy  weapons.  In  addition,  command  and  control 
will  be  subjected  to  electronic  warfare  activities  such  as 
signals  intercept,  direction  finding.  Intensive  jamming,  and 
deception.  Soviet  style  SPETSNAZ  operations  and  terrorist  acts 
will  also  be  a  threat  factor  to  personnel  and  supporting  units. 

b.  Operational  deficiency.  The  primary  155mm  towed 
howitzer  presently  used  by  the  Marine  Corps  is  the  M-198,  which 
has  many  positive  features.  Its  weight  and  size  are  limiting 
factors  which  impacts  on  strategic  and  tactical  mobility. 


(1)  The  M-198  provides  improved  range  than  similar  towed 
howitzers  with  similar  weight.  Originally,  the  CH-53E  was 
intended  to  lift  the  howitzer.  Procurement  decisions  and  budget 
constraints  have  since  decreased  the  scope  of  the  CH-53E 
procurement,  and  other  systems  have  been  procured  which  require 
CH-53E  lift  capabilities.  This  results  in  a  limited  niimber  of 
assets  coming  ashore  by  helicopter  during  the  initial  phases  of 
an  amphibious  assault.  The  ground  commander  must  choose  between 
fire  support  and  other  equipment  critical  to  the  success  of  his 
mission.  This  problem  can  be  eased  by  procuring  a  howitzer  which 
provides  fire  support  ranges  comparable  to  the  M-198  (but  weighs 
less  than  9,000  lbs),  which  could  then  be  lifted  by  the  CH-53D, 
and  the  MV- 22,  as  well  as  the  CH-53E. 

(2)  Once  ashore,  the  M-198  has  adequate  mobility. 
However,  it  is  sometimes  difficult  to  move  through  sandy  or  muddy 
terrain. 

3 .  Operational  and  Organizational  Concepts 
a.  Operational  Concepts 

(1)  The  Lightweight  155mm  Towed  Howitzer  will  be  used  in 
direct  support  (DS)  battalions  and  towed  general  support  (GS) 
battalions.  Organization  of  these  units  will  not  be  changed. 

DS  battalions  will  consist  of  3  batteries  with  8  guns  each. 

GS  battalions  will  consist  of  3  batteries  with  6  guns  each. 

(2)  The  Lightweight  155mm  Towed  Howitzer  will  provide 
Indirect  fire  support  for  infantry  units  on  the  battlefield  of 
the  future  during  both  offensive  and  defensive  operations  in  low, 
medium,  and  high  intensity  conflicts.  The  system  will  provide  a 
day /night,  all  weather  fire  support  capability.  (In  the  direct 
support  role,  normally  one  Lightweight  155mm  Towed  Howitzer 
battalion  will  support  an  Infantry  regiment.)  General  support 
155mm  batteries  will  provide  reinforcing,  general  support 
reinforcing,  and  general  support  roles  to  the  MAGTF.  The  weapon 
will  operate  in  all  climatic  zones,  day  or  night,  in  all  types  of 
weather. 


b.  Organizational  Concepts 

(1)  Unit  organization.  For  planning  purposes  this 
weapon  will  be  organic  to  a  field  artillery  battalion  (155mm 
howitzer)  whose  organization  will  contain  a  headquarters  battery 
which  will  provide  administrative  support,  command  and  control, 
intelligence,  fire  direction  functions.  Internal  communications, 
survey,  medical  services,  liaison  for  the  command,  logistical 
support,  supplies,  ammunition,  and  appropriate  organizational 
maintenance;  and  three  identical  firing  batteries  of  six 
howitzers  each  (general  support  battalion)  and  eight  howitzers 
each  (direct  support  battalion) .  individual  firing  crews  shall 
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consist  of  no  more  than  seven  men.  The  number  of  crew  members 
needed  is  that  number  necessary  to  provide  for  sustained 
operations  over  an  extended  period  of  time  without  degrading  the 
performance  capability  of  the  system.  The  number  of  crew  members 
provided  must  be  capable  of  accomplishing  the  duties  associated 
with  emplacement,  firing,  and  displacement  of  the  weapon  within 
standard  reaction  times. 

(a)  Firing  battery  organization.  Firing  batteries 
will  be  organized  with  the  capability  for  providing  direct 
support  or  general  support  to  each  supported  unit.  Each  direct 
support  battery  will  consist  of  two  firing  platoons  with  four 
guns  each,  and  a  command  and  control  section.  General  support 
batteries  will  consist  of  six  guns  and  a  command  and  control 
section. 


(b)  Battalion  organization.  Each  Lightweight  I55mm 
Towed  Howitzer  battalion  will  consist  of  three  firing  batteries 
and  a  headquarters  battery. 

(2)  The  following  is  an  estimation  of  required  numbers 
of  weapons. 


Active/Reserve  Bn's 

342 

FLOAT 

= 

86 

PWRS: 

- 

47 

MPS: 

72 

RCR  (ORF) 

= 

76 

Guantanamo 

Bay 

= 

8 

MCAGCC  29 

Palms 

- 

16 

Pre-Pos 

= 

24 

TOTAL : 

s 

671 

(3)  Logistic  support  considerations.  The  batteries  are 
capable  of  independent  operations  when  augmented  by  personnel 
from  the  battalion  headquarters.  The  weapon  should  be  designed 
in  as  simple  a  configuration  as  possible  to  ease  training  and 
maintenance  problems.  The  battalion  will  be  supported 
logistically  in  the  same  manner  as  is  the  current  field  artillery 
battalion.  Nuclear  munitions  and  chemical  munitions  will  be 
obtained  from  special  ammunition  supply  points  using  procedures 
which  are  standard  at  the  time.  The  system  will  require 
logistics  support  similar  to  that  required  by  the  present  M-198 
155mm  towed  howitzer.  It  will  be  supported  by  the  standard 
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Marine  Corps  logistics  system  and  will  be  compatible  with 
maintenance  requirements  in  effect  at  the  time  of  fielding.  It 
will  be  designed  for  reliability,  availability,  and 
maintainability  (RAM)  equal  to  or  greater  than  the  M-198 
howitzer. 

4.  Essential  Characteristics 


a.  Mobility.  This  paragraph  describes  the  mobility  of  the 
Lightweight  155mm  Towed  Howitzer  once  it  is  placed  on  the  ground 
in  the  theater  of  operations.  The  howitzer  will  support  infantry 
units  in  all  types  of  weather,  day  or  night,  and  moving  on 
primary  (12%)  and  secondary  (68%)  roads  and  cross  country  (20%). 
The  weapon  must  be  capable  of  operations  over  unimproved  roads, 
cross-country  in  sand,  snow,  mud,  or  ice.  Fording  operations 
will  occur  in  25%  of  all  tactical  land  moves.  The  weapon  must 
have  cross-country  mobility  greater  than  that  of  the  current 
towed  medium  field  artillery  weapon,  i.e.,  the  M198.  The  system 
should  not  require  special  licenses/escorts  for  highway 
transportation  in  the  US/NATO/ Japan. 

(1)  Prime  mover.  Due  to  its  weight  and  range 
requirements,  it  is  envisioned  that  the  system  will  be  a  towed 
configuration  and  must  be  compatible  with  prime  mover  vehicles  in 
production  at  the  time.  The  M-198  uses  an  M-900  series  5-ton 
truck  for  a  prime  mover.  The  Lightweight  155mm  Towed  Howitzer 
can  continue  to  use  the  M-900  series  prime  mover,  with  the 
eventual  goal  of  having  a  prime  mover  which  is  MV-22  llftable. 

(2)  Forklift.  The  MC-4000  Auxiliary  Mover  (forklift)  is 
presently  used  to  provide  mobility  for  the  M-198  in  battery 
positions  and  in  locations  where  maneuvering  with  the  prime  mover 
is  difficult.  This  forklift  can  continue  to  provide  battery 
position  mobility  for  the  Lightweight  155mm  Towed  Howitzer,  as 
well  as  moving  ammunition  to  individual  howitzer  sections  quickly 
and  efficiently. 

(3)  Tires.  Tires  which  are  standard  to  the  Marine  Corps 
Inventory  during  this  time  frame  shall  be  used.  It  is  desired 
that  this  system  will  incorporate  non-flat  tire  technology,  and 
that  tires  of  the  howitzer  be  Interchangeable  with  the  tires  of 
the  prime  mover. 

b.  Firepower,  Accuracy.  The  inherent  range  and  lethality 
of  the  155mm  artillery  weapon  is  required  to  maintain  firepower 
which  is  comparable  to  that  of  threat  forces,  including  Third 
World  military  units. 

(1)  Direct  Fire.  The  weapon  will  have  a  direct  fire 
capability  to  engage  targets  accurately  out  to  a  range  of  1,500 
meters.  It  is  required  that  the  Lightweight  155mm  Towed  Howitzer 
be  able  to  shoot  charge  7  in  direct  fire.  Because  there  is  the 
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potential  for  system  weight  to  be  significantly  reduced  by  not 
using  charge  8  in  direct  fire,  it  is  not  required  that  the 
howitzer  shoot  charge  8  in  direct  fire,  though  this  capability  is 
desired.  Direct  fire  capability  will  include  the  use  of  a 
tracking  sight. 

( 2 )  Minimum  Range 

(a)  Direct  Fire.  Minimum  range  shall  be  practically 
zero  km  (depending  upon  cannoneer  safety  for  each  type  of 
projectile)  in  the  direct  fire  mode. 

(b)  Indirect  Fire.  Minimum  range  for  new  and 
developmental  ammunition  shall  be  not  more  than  1.5  km  in  low- 
angle  indirect  fire  with  a  minimum  quadrant  of  200  mils,  and  not 
more  than  2.5  km  in  high-angle  indirect  fire.  For  current 
standard  projectiles,  minimum  range  should  be  equal  to  that 
achieved  by  standard  complete  rounds  when  fired  from  the  M198 
howitzer. 


(3)  Maximum  Range.  Maximum  range  for  development,  full 
caliber,  matched  extended  range  projectiles  shall  be  at  least 
28.5  km.  Maximum  range  for  developmental,  full  caliber,  matched 
extended  range  and  non-extended  range  projectiles  shall  be  at 
least  22  km  when  firing  from  a  new  cannon  (95%  remaining  life), 
the  non-rocket  assisted  high  capacity  projectiles  and  rocket- 
assisted  projectiles  with  rocket  off.  Maximum  range  for  standard 
current  projectiles  should  be  equal  to  or  greater  than  that 
achieved  by  the  M198.  Data  listed  in  appropriate  firing  tables 
for  the  M198  shall  be  used  as  criteria  for  test  of  complete 
rounds  of  standard  ammunition. 

(4)  Rate  of  Fire 

(a)  Maximum  rate  of  fire,  when  firing  the  new 
ballistically  similar  family  of  projectiles  shall  be  no  less  than 
four  rounds  per  minute  for  a  duration  of  six  minutes  at  all 
elevations  up  to  the  elevations  required  to  achieve  maximum 
ranges  of  current  and  developmental  ammunitions.  A  burst  rate  of 
fire  for  this  weapon  is  not  required. 

(b)  Sustained  rate  of  fire  shall  be  two  rounds  per 
minute  for  30  minutes  and  one  round  per  minute  thereafter. 

(c)  The  weapon  should  be  capable  of  manual  loading 
at  all  elevations  up  to  the  elevations  required  to  achieve 
maximum  ranges  for  current  and  developmental  ammunitions. 

(5)  The  weapon  will  be  capable  of  at  least  800  mils  on- 
carriage  traverse  (at  least  400  mils  left  and  right  of  center). 
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Maximum  traverse  Is  desired  without  Increasing  the  size,  weight, 
or  complexity  of  the  weapon.  The  howitzer  will  be  able  to  shift 
direction  of  fire  3200  mils  In  2  minutes  or  less. 

(6)  Ammunition.  All  ammunition  will  be  compatible  with 
the  current  and  developing  family  of  155mm  munitions,  full 
caliber  matched  extended  range  and  non-extended  range 
projectiles.  Distribution  of  range  probable  error  for  full 
caliber  projectiles  In  low  angle  fire  shall  be  no  more  than  0.30 
percent  of  range  fired  (required).  (0.12%  of  range  desired) 
Deflection  probable  error  shall  not  exceed  1  mil  at  any  range. 
Range  and  deflection  probable  errors  listed  In  appropriate  firing 
tables  for  the  Ml 9 8  towed  howitzer  shall  be  used  as  criteria  for 
test  of  complete  rounds  of  standard  ammunition.  Exterior 
ballistic  performance  of  standard  ammunition  fired  In  the  new 
weapon  must  equal  or  exceed  these  criteria  to  be  deemed 
compatible  for  unrestricted  use. 

(7)  Reaction  Time.  The  weapon  must  be  capable  of  firing 
the  first  round  within  the  times  and  under  the  conditions 
Indicated  below  from  positions  In  relatively  dry,  level  terrain. 
The  times  Indicated  apply  under  Intermediate  climatic  categories 
and  do  not  Include  the  time  necessary  to  compute  firing  data. 

(a)  During  Daylight,  Indirect  Fire.  Weapon  emplaced 
and  laid,  ammunition  available  at  the  firing  position,  firing 
data  available;  no  more  than  60  seconds  from  receipt  of  Initial 
fire  command.  Weapon  not  In  position.  Initial  firing  command 
received  by  the  time  the  weapon  Is  laid:  no  more  than  4  minutes 
from  the  time  the  weapon  stops  at  the  firing  position. 

(b)  During  Daylight,  Direct  Fire.  Weapon  emplaced 
and  laid,  ammunition  prepared:  no  more  than  20  seconds  from 
receipt  of  Initial  fire  command.  Weapon  not  In  position:  no  more 
than  2  minutes  from  time  the  weapon  stops  at  the  firing  position. 

(c)  During  Darkness.  Under  blackout  conditions 
emplacement  times  must  not  be  greater  than  2.5  times  those 
prescribed  for  daylight. 

(d)  Displacement.  The  weapon  will  be  capable  of 
displacing  from  Its  firing  position  within  4  minutes  during 
daylight  and  8  minutes  under  blackout  conditions. 

c.  Communications.  The  weapon  will  be  designed  to  be 
equipped  with  a  Gun  Display  Unit  (GDU)  that  will  Interface  with 
the  Battery  Computer  System  (BCS).  BCS  will  In  turn  Interface 
with  other  fire  direction  systems. 


d.  Survivability 


(1)  Decontamination  capability  is  required. 

(2)  Nuclear  survivability  is  required.  Electronic 
components  will  be  hardened  against  the  effects  of  electro¬ 
magnetic  pulse  (EMP),  particularly  high  altitude  EMP. 

(3)  It  is  desired  that  the  weapon  will  be  designed  so 
that  critical  components  such  as  sights,  hydraulics,  fire  control 
and  cables  are  as  vulnerable  or  less  vulnerable  to  small  arms 
fire  than  those  on  the  current  M-198  howitzer. 

e.  Vulnerability 

(1)  Susceptibility.  The  weapon  is  susceptible  to 
ballistic  damage  from  counterbattery  artillery  fires,  threat 
aircraft,  and  other  conventional  weapons. 

(2)  Accessibility.  The  howitzer  is  not  an  electronic 
device,  and  is  therefore  not  susceptible  to  communications 
countermeasures . 

(3)  Feasibility.  Electronic  warfare  must  be  considered 
during  all  phases  of  development,  with  particular  emphasis  on 
providing  system  invulnerability  to  detection  by  radar,  infrared 
sensors,  optical  devices,  laser,  and  other  known  or  developmental 
devices . 


(4)  Nuclear  Hardening  Standards.  It  is  mandatory  that 
the  system  survive  the  following  enviroiunents: 

(a)  Air  Blast.  Peak  overpressure  (4.5  psi), 
positive  phase  duration  (2.6  sec),  overpressure  Impulse  (4.8 
psl/sec),  and  peak  dynamic  pressure  (0.39  psi), 

(b)  Thermal  radiation.  Maximum  Irradlance  is  23 
cal/cm2-sec,  pulse  width  at  half  maximum  irradlance  of  0.255  sec; 
total  energy  19  ca^/cm^  -  80  percent  delivered  in  7.1  sec. 

(c)  Initial  Nuclear  Radiation.  Total  dose  is  3,000 
rads  (tissue)  of  which  the  maximum  gamma  contribution  is  690  rads 
(tissue)  and  the  maximum  neutron  contribution  is  2500  rads 
(tissue),  l.e.,  (1.4E12  n/cm^  (fission  spectrum).  Peak  gamma 
dose  rate  is  (1  E8  rad  tlssue/sec.) 

(d)  Electromagnetic  Pulse  (EMP).  Maximum  electrical 
field  of  (5E4  volts/meter),  maximum  magnetic  field  (920  amp- 
turns/meter),  pulse  rise  time  (10  nano-sec),  (100  nano-sec) 
duration  of  plateau  after  max,  (230  amp- turns  per  meter)  magnetic 
field  plateau,  (1100  volts/meter)  electric  field  at  plateau,  (7.1 
micro-sec)  overall  pulse  duration,  and  random  polarity.  These 
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values  were  determined  from  the  entire  spectrum  of  yields  from 
0.1  to  500  KT.  They  are  not  the  product  of  any  single  weapon  at 
any  specific  altitude  or  distance,  but  represent  balanced  levels 
beyond  which  no  expense  should  be  Incurred  to  achieve  further 
hardening.  These  levels  assxjme  that  the  crew  has  no  shielding 
against  nuclear  radiation  and  that  the  essential  elements  of  the 
system  are  weapon  mounted;  they  apply  to  all  parts  of  the  weapon 
normally  carried  on  the  weapon  from  stockpile  to  target. 

f.  Transportability 

(1)  The  howitzer  will  weigh  not  more  than  9,000  lbs 
(4,082  kg),  with  a  desired  weight  of  8,000  lb,  and  will  be 
capable  of  being  externally  transported  by  CH-53E,  CH-53D,  and 
MV-22  aircraft  on  a  high,  hot  day  (4,000  feet  altltude/95  degrees 
Fahrenheit . 

(2)  The  weapon  will  be  air  transportable  In  C-130,  C- 
141,  C-17,  and  C-5  aircraft,  and  must  be  fully  operational  on 
off-load. 


(3)  The  physical  characteristics  and  dimensions  of  the 
weapon  will  be  compatible  with  naval  shipping  and  landing  craft. 

(4)  It  will  be  capable  of  unrestricted  highway,  marine, 
and  rail  transport  with  a  system  load  and  unload  time  not  to 
exceed  30  minutes. 

(5)  It  Is  assumed  for  the  present  that  the  howitzer  will 
neither  reduce  nor  Increase  the  deployment  transport  requirements 
of  the  receiving  units  (prime  mover  assets,  etc.). 

g.  Compatibility /Cooperative  System.  The  Lightweight  155mm 
Towed  Howitzer  will  be  compatible  with  all  US  155mm  ammunition  in 
the  field  or  In  development.  The  howitzer  will  be  compatible 
with  transportation  assets  in  use  now  and  planned  for  use  at  IOC 
date,  1997. 

h.  Reliability,  since  a  major  portion  of  the  annual  DOD 
budget  Is  apportioned  for  the  maintenance  burden,  reliability  and 
durability  characteristics  shall  not  be  compromised  and  shall  be 
the  highest  attainable  within  the  state-of-the-art.  For  purpose 
of  this  dociiment,  mission  reliability  Is  defined  as  the 
probability  that.  In  the  combat  environment,  the  weapon  will 
perform  Its  Intended  function  for  a  specified  period  (see  mission 
duration  and  mission  profile  under  paragraph  4.o,  Secondary 
Characteristics) . 

(1)  The  mission  reliability  of  this  weapon  shall  be  at 
least  88  percent  (required)  and  at  least  91  percent  (desired)  for 
a  firing  of  a  250-round  mission.  Mission  reliability  Is  further 
defined  as  the  product  of  carriage,  armament,  and  fire  control 
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equipment  reliabilities.  For  the  purpose  of  computing  mission 
reliability,  a  mission  stopping  failure  Is  defined  as  any 
malfunction  which  the  operator/crew  cannot  remedy  by  adjustment, 
repair,  or  replacement  action  using  the  controls,  on  equipment 
material  (OEM)  tools  and  OEM  parts  within  specified  reaction 
times,  which  may  cause:  Inability  to  commence  operation, 
cessation  of  operation,  or  degradation  of  performance  capability 
of  system/ subsystem  below  designated  levels;  serious  damage  to 
subsystem  by  continued  operations;  serious  personnel  safety 
hazards.  Simultaneous  related  malfunctions  are  considered  as  one 
failure  and  malfunctions  which  do  not  affect  mission  performance 
will  not  be  considered  a  failure. 

(2)  Reliability  should  be  such  that  the  mean-number-of- 
rounds-between- failure  will  be  at  least  1,200  (required)  and  at 
least  1,600  rounds  (desired).  The  tube  life  should  be  17,500 
rounds  or  greater,  effective  full  charge  (EPC). 

(3)  The  weapon  shall  withstand  the  normal  hazards  in 
loading  and  unloading,  handling  during  surface  transport  and 
storage,  occupying  and  evacuating  firing  positions,  and  in 
executing  fire  missions. 

(4)  The  breech-rlng  and  firing  mechanisms  must  have  a  50 
percent  probability  of  enduring  at  least  10,000  (desired)  and  at 
least  15,000  (desired)  EFC  rounds,  without  need  for  replacement 
or  overhaul,  and  must  not  be  overly  sensitive  to  sudden 
temperature  changes. 

(5)  The  carriage.  Including  the  top  carriage,  bottom 
carriage,  and  trails,  shall  have  a  SO  percent  probability  of 
enduring  at  least  15,000  EFC  rounds  without  need  for  replacement 
or  overhaul. 

1.  Storage  Reliability.  Storage  reliability  will  be  such 
that  degradation  in  mission  reliability  will  not  exceed  l  percent 
from  depot  storage  of  l  year,  and  3  percent  from  field  storage  of 
6  months.  The  weapon  will  be  capable  of  withstanding  storage 
under  conditions  defined  In  STANAG  2805D,  without  permanent 
Impairment  of  Its  capabilities  from  the  effects  of  extreme 
conditions. 

j.  Availability.  The  operational  availability  of  this 
weapon  shall  be  between  95.0  (required)  and  97.0  (desired) 
percent  assuming  Administrative  Logistics  Down  Time  (ALDT)  factor 
of  12  hours  per  hour  of  active  maintenance.  Design  of  the  weapon 
shall  be  such  that  the  active  down  time  for  any  single 
organizational  maintenance  task  will  not  exceed  an  average  of  30 
minutes;  any  direct  support  task  will  not  exceed  an  average  of  2 
hours.  Availability  of  the  system  should  be  the  same  as  that  of 
the  M-198. 
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k.  Maintainability 

(1)  The  weapon  design  shall  permit  ease  of  accessibility 
to  frequently  checked  items  (e.g.  lubrication  points)  and 
replacement  items. 

(2)  Incorporated  in  the  design  will  be  features  which 
will  minimize  malfunctions  or  damage  to  linkage  due  to  mine 
explosions,  freezing,  and  dirt  accumulation. 

(3)  Maintenance  of  the  howitzer  will  not  require  a 
protected  environment  beyond  that  normally  available  in  the  field 
(e.g.  tentage),  unless  lighter,  stronger  materials  can  be  used 
which  significantly  decrease  howitzer  weight. 

(4)  Howitzer  section  personnel  will  perform  only  such 
maintenance  as  can  be  accomplished  with  on-equlpment  material, 
tools  and  equipment  kits.  Section  and  unit  maintenance  personnel 
will  perform  scheduled  maintenance. 

(5)  The  weapon  will  be  designed  for  ease  of  maintenance 
2uid  servicing  with  minimum  use  of  personnel,  materiel,  parts  and 
special  tools  and  equipment.  The  organizational  maintenance 
shall  require  only  individuals  with  the  skills  and  knowledge 
currently  prescribed  for  the  appropriate  MOS  designations.  The 
design  shall  capitalize  on  the  advantages  of  unitization  and 
modularization  in  maintenance  and  shall  minimize  and/or  eliminate 
disassembly  and  piece  part  repair  in  the  forward  area. 

(6)  Maximum  use  should  be  made  of  government  furnished 
equipment  (GFE)  and  parts  which  are  standard  in  the  supply  system 
and  common  to  other  weapons  systems,  unless  a  significant 
decrease  in  size  will  result  from  innovative  use  of  materials. 

l.  Human  Factors.  The  weapon  will  be  operable  and 
maintainable  by  the  full  range  of  USMC  personnel  (5th  percentile 
through  95th  percentile  Marine)  wearing  the  full  range  of  field 
uniforms  with  special  emphasis  on  restrictive  NBC  (MOPP  IV)  or 
arctic  protective  garments.  Human  requirements  for  lighting, 
vibration,  shock,  noise,  and  safety  will  be  considered  in  all 
aspects  involving  the  operator  and  malntalner,  to  assure  the 
overall  system  performance  is  not  degraded  by  human  elements. 
Blast  and  noise  induced  by  firing  will  be  no  greater  than  that 
for  the  M198. 

m.  Doctrine.  The  doctrine  and  tactics  for  employing  the 
L/W  155mm  howitzer  will  be  the  same  as  that  for  the  M-198. 
Execution  of  tactics  may  be  facilitated  by  the  lighter  weight  of 
the  howitzer. 
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n.  Primary  Characteristics 


(1)  The  weight  of  the  howitzer  will  be  not  more  than 
9,000  lb  (4,082  kg).  A  weight  of  less  than  9,000  lbs  is  highly 
desirable. 

(2)  Howitzer  range  will  be  as  follows: 

-  required  unassisted  range  of  24  km 

-  required  assisted  range  of  30  km 

(3)  The  dimensions  of  the  howitzer  shall  be  the  minimum 
consistent  with  performance  characteristics.  The  overall 
dimensions  shall  comply  with  the  requirements  of  the  Berne 
International  Loading  Diagram. 

o.  Secondary  Characteristics.  For  the  purpose  of  this 
document,  mission  reliability  is  defined  as  the  probability  that, 
in  a  combat  environment,  the  weapon  will  function  for  a  specified 
period  and  under  stated  conditions  (as  specified  and  stated 
below ) . 


(1)  Mission  duration.  The  mission  duration  is  defined, 
for  the  purposed  of  this  docxjunent,  as  the  total  time  encompassing 
all  system  functions  which  demand  equipment  operation  during  the 
mission  profile  outlined  below. 

(2)  Mission  profile.  The  expected  use  of  the 
Lightweight  155mm  Towed  Howitzer  in  an  intensive  phase  of 
operations  is  as  follows: 

(a)  The  mission  duration  will  be  48  hours. 

(b)  During  this  period  the  weapon  will  either  be 
firing,  prepared  to  fire,  or  being  moved  from  one  firing  position 
to  another. 


(c)  The  weapon  can  be  expected  to  fire  250  rounds 
during  these  48  hours. 

(d)  During  these  48  hours,  the  weapon,  towed  by  its 
prime  mover,  will  be  displaced  five  times  and  be  towed  a  distance 
of  65  km.  This  will  Include  8  km  of  hard  surface  roads,  44  km  of 
secondary  roads,  and  13  km  cross-country.  The  weapon  will  be 
externally  air-lifted  a  minimum  of  one  time,  towed  under  blackout 
conditions,  and  will  perform  one  deep  fording  operation  during 
this  mission. 

(3)  Traverse  and  Elevation.  The  weapon  must  be  capable 
of  smooth  traverse  and  elevation.  Each  handwheel  must  be  capable 
of  obtaining  at  least  10  mils  of  movement  per  handwheel  turn.  A 
traverse  and  elevation  handwheel  shall  be  provided  the  gunner  and 
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an  elevation  handwheel  shall  be  provided  the  assistant  gunner. 
When  the  carriage  Is  level,  the  howitzer  will  be  capable  of 
depressing  to  an  elevation  of  at  least  -75  (required)  and  -100 
(desired)  mils.  It  Is  desired  that  the  howitzer  will  fire  at 
maximum  elevation  and  not  require  a  recoil  pit.  Use  of  variable 
recoil  system  Is  acceptable. 

(4)  Fire  Control  Equipment.  Fire  control  equipment 
developed  for  this  weapon  must  be  simple,  durable,  and  compatible 
with  the  weapon  to  achieve  precision,  rate  of  fire,  and  other 
essential  characteristics  stated  In  this  document.  The  bearing 
system  of  lay  will  be  used.  The  fire  control  characteristics 
will  also  conform  to  the  characteristics  listed  below: 

(a)  It  must  be  possible  for  the  weapon  crew  to 
boreslght  the  fire  control  equipment  within  l  (desired)  to  2 
(required)  minutes. 

(b)  Provide  self-lllumlnatlon  scales,  level  vials, 
counters  and  reticles  for  all  fire  control  equipment.  If 
radioactive  materials  are  used  to  provide  self-lllumlnatlon, 
their  use  shall  comply  with  the  provisions  of  AR  700-52  and  AR 
700-64  (US  Army  ground  weapons  system  standards). 

(c)  It  must  be  possible  for  the  weapon  commander  to 
check  the  proper  setting  of  the  fire  control  Instruments  without 
hampering  the  gunner. 

(d)  The  fire  control  equipment  must  be  able  to 
compensate  for  a  10  (required)  to  12  (desired)  degree  cant  of  the 
weapon . 

(5)  Optics 

(a)  Indirect  Fire.  Both  a  1-man  1-slght  and  2-man 
1-slght  system  shall  be  provided  for  Indirect  fire.  The 
equipment  must  also  allow  the  weapon  to  be  laid  for  bearing  and 
elevation  simultaneously  using  either  system.  A  4-power,  10- 
degree  field  of  view  panoramic  telescope  shall  be  provided. 

(b)  Direct  Fire.  A  ballistic  reticle  for  an  optimum 
propelling  charge/projectlle  combination  and  a  mil  scale  will  be 
provided  for  direct  fire.  A  moveable  range  line  cursor  will  be 
Incorporated.  A  2-man,  2-slght  system  shall  be  provided  for 
direct  fire.  A  direct  fire  telescope  with  8-power  magnification 
and  a  field  of  view  tailored  to  meet  acceptable  size,  weight,  and 
cost  parameters  (but  not  less  than  6  degrees)  shall  be  provided. 

A  click-stop  device  for  setting  In  leads  of  5-mll  Increments  will 
be  provided. 

(6)  Priority  of  Characteristics.  The  first  priority  Is 
light  weight  and  mobility,  which  are  entirely  compatible.  The 


second  priority  is  for  a  range  comparable  with  that  of  the  M198. 
Reliability,  availability  and  maintainability  are  third,  and 
precision  is  fourth. 

p.  Pre-Planned  Product  Improvements  (P3I).  N/A. 

q.  Operational  Mission  Failure.  N/A. 

r.  Manpower  Requirements.  See  paragraph  (9.). 

s.  Onboard  Storage.  Storage  space  for  essential  equipment 
such  as  sighting  equipment,  etc.  will  be  provided. 

t.  Standard  automotive  taillight  and  blackout  light  kits 
will  be  used. 

u.  Safety  Criteria.  Environmental  factors  Induced  by 
dynamic  blast  and  overpressure  during  firing  shall  not  be  greater 
than  three  pounds  per  square  inch  (PSI)  within  crew  area,  nor 
shall  they  create  an  unacceptable  level  of  crew  discomfort  during 
sustained  firing  or  degrade  position  are  equipment  and  operation. 

v.  Associated  Considerations. 

(1)  Development  and  provisions  for  test  equipment  and 
special  tools  should  be  made  concurrently  with  the  end  item  for 
which  they  are  to  be  used  and  should  be  accorded  the  same 
priority  as  the  end  item.  The  nximber  of  special  items  to  test, 
strip,  repair,  and  assemble  should  be  kept  to  a  minimum. 

(2)  Design  of  the  weapon  shall  in  no  way  degrade  the 
perfoinnance  or  precision  of  the  munitions  beyond  the  needs 
established  in  the  ROC. 

w.  Publications.  Firing  tables,  field  manuals,  and 
technical  manuals  for  the  system  will  be  required. 

5.  Inter/Intraoperabllity  and  Standardization  Requirements 

a.  Compatibility/interface  with  other  systems.  The 
howitzer  must  be  able  to  operate  with  standard  US  artillery 
equipment  and  ammunition,  the  prime  mover,  naval  shipping, 
helicopter  and  air  transport,  and  the  Gun  Display  Unit  (GDU) . 
Compatibility  in  these  areas  is  addressed  in  greater  detail  in 
other  sections  of  this  ROC.  Provisions  will  be  made  for  a  quick 
hookup  point  on  the  weapon  for  telephone  wire  communications. 

b.  interservice/NATO  compatibility  standardization. 

Meeting  the  requirements  for  standardization  described  in 
paragraph  5. a  above  will  ensure  that  interservice/NATO 
compatibility  is  accomplished. 
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c.  Facilities  to  provide  for  tiedown  of  the  weapon  on  board 
ship,  aircraft  or  surface  transports  shall  be  provided.  All 
towing,  lifting,  and  tiedown  facilities  shall  be  of  a  standard 
NATO  size  and  agree  with  STANAG  4062  and  4101. 

d.  During  the  design  and  testing  of  this  weapon, 
consideration  should  be  given  to  compatibility  of  the  weapon  with 
standard  and  developmental  chronographs. 

e.  Other  mission  areas  affected  and  to  what  extent: 

Mission  Area  261  -  Airlift 
Mission  Area  262  -  Sealift 

6.  Related  Efforts 

a.  Other  USMC  ROC's  or  requirements.  The  M198  ROC  and  the 
proposed  ROC  for  a  Lightweight  Artillery  Weapon  System  (1981) 
were  reviewed,  and  appropiate  specifications  were  included  in 
this  ROC. 


b.  Other  Service  Developments.  The  US  Army  began 
development  of  a  lightweight  ISSiran  howitzer.  The  Army 
development  has  had  programmatical  and  technical  difficulties, 
which  in  light  of  present  and  fiscal  constraints,  has  caused 
funding  to  no  longer  be  available  for  development.  US  companies 
which  have  prepared  designs  for  the  Lightweight  155mm  Towed 
Howitzer  have  ceased  major  work  on  the  system  due  to  lack  of 
funds . 


c.  NATO  Developments.  Vickers  Shipbuilding  and  Engineering 
Limited  (VSEL)  of  the  United  Kingdom  is  developing  a  prototype 
155mm  towed  howitzer  weighing  8,000  lbs,  with  the  same  range  and 
ballistic  characteristics  as  the  M198  howitzer.  The  structural 
assemblies  make  maximum  use  of  available  high  strength  tltemium 
alloy  extrusions  to  optimize  sections  for  strength,  stiffness, 
and  weight.  The  VSEL  howitzer  will  use  a  modified  XM284  ceuinon 
assembly  (M109  Howitzer  Improvement  Program  cannon)  manufactured 
at  Watervleit  arsenal  to  VSEL's  specifications. 

7 .  Technical  Feasibility  and  Energy /Environmental  Impacts 

a.  Technical  feasibility.  The  decreased  mass  of  the  weapon 
will  make  absorption  of  the  shock  attendant  with  increased  firing 
ranges  to  be  a  critical  part  of  the  design. 

(1)  Innovative  configurations  may  be  required  in  order 
to  provide  reliable  operation  of  the  system  in  spite  of  long 
range  requirements  and  smaller  total  mass  for  shock  absorption. 
The  technical  feasibility  of  this  requirement  will  be  dependent 
upon  design  characteristics,  and  will  be  validated  by  field 
tests . 
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(2)  The  system  is  required  to  operate  with  the  same 
degree  of  reliability  and  ruggedness  as  that  of  the  M-198. 

b.  Energy /environmental  impacts.  Use  of  a  lighter  howitzer 
will  have  attendant  decreases  in  energy  usage  on  many  fronts .  A 
smaller  prime  mover  can  be  used  to  transport  the  howitzer,  and 
smaller  helicopters  and  other  aircraft  will  be  able  to  move  the 
weapon.  The  impact  in  decreased  eunphibious  shipping  will  be 
relatively  small  but  favorable.  This  will  result  in  across-the- 
board  energy  savings  during  the  entire  life  cycle  of  the 
Lightweight  155mm  Towed  Howitzer. 

8.  Life  Cycle  Cost  Forecast.  See  attachment  A. 

9.  Manpower  Reqpjirements.  Fewer  people  will  be  required  to 
operate  the  system  than  are  presently  required  for  the  M-198 
155mm  towed  howitzer.  The  new  system  will  require  a  crew  of  7 
personnel,  while  the  M-198  requires  10  personnel  per  section. 

The  requirement  for  maintenance  and  support  personnel  will  remain 
unchanged  from  the  M-198  T/0,  as  shown  below. 

RANK/MOS  M-198 

Operation  (howitzer  section) 

Sgt/0811  1 

Cpl/0811  2 

LCpl/0811  3 

Pvt/0811  4 

TOTAL  10 

Maintenance : 

No  Change. 

Support : 

No  Change. 

10 .  Training  Requirements 

a.  Howitzer  section,  fire  direction,  survey, 
communications,  liaison,  forward  observer,  fire  direction,  and 
amphibious  operations  techniques  will  be  as  prescribed  for  Ml 98 
battalions,  both  DS  and  GS.  Training  in  these  areas  will  be 
accomplished  within  the  existing  field  artillery  schools,  and 
with  normal  unit  training  SOP. 

b.  Equipment  and  training  devices  will  be  necessary  for 
efficient  and  effective  operator  and  maintenance  training  at 
service  schools  and  training  centers.  The  basic  issue  of 
equipment  at  these  locations  must  Include  spare  parts  and 
maintenance  items.  An  inert  training  round  may  be  used  in 
training. 


L/W  155MM 


1 

2 

2 

2 

7 
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c.  A  means  to  identify  traverse  limits  during  service 
practice  is  desired  in  order  to  facilitate  safety  officer  checks. 


d.  Training  and  maintenance  literature  for  crewmen  and 
maintenance  personnel,  and  tabular  and  graphical  firing  data  for 
FDC  personnel  will  be  made  available  concurrently  with  the 
development  of  the  system  so  as  to  arrive  prior  to  fielding  of 
the  system. 

11.  Amphibious/Strateqic  Lift  Impact  The  decrease  in  lift 
required  is  calculated  by  subtracting  the  weight  of  the  M-198 
(15,600  lbs,  or  7,076  kg)  from  the  weight  of  the  Lightweight 
155mm  Towed  Howitzer  (9,000  lbs,  or  4,082  kg).  The  difference  is 
6,600  lbs  (2,994  kg).  The  actual  difference  will  likely  be 
greater,  because  the  actual  Lightweight  155mm  Towed  Howitzer 
which  is  selected  may  weigh  less  than  9,000  lbs.  This  will 
result  in  greater  decreases  in  required  lift. 

a.  Amphibious  Lift  Impact.  The  decrease  in  weight  of  the 
howitzer  alone  (not  including  the  possibility  of  a  smaller  prime 
mover  and  other  associated  equipment)  will  result  in  the 
following  decrease  in  amphibious  lift  of  a  direct  support 
battalion: 


UNIT  SIZE 


DECREASE  IN  LIFT  REQUIRED  * 


Howitzer  Section 


8-gun  Battery 
(Supporting  a  MEU) 


DS  Battalion,  24  guns 
(supporting  a  MEB) 


b.  Strategic  Lift  Impact. 
11. a  above. 


6,600  lbs 
(2,994  kg) 

(2.95  long  tons) 

52,800  lbs 

(23,950  kg) 

(23.57  long  tons) 

158,400  lbs 

(71,850  kg) 

(70.71  long  tons) 

See  figures  listed  in  paragraph 
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